INTRODUCTION
A sizeable and growing body of evidence clearly demonstrates that patients value their vision more highly than most ophthalmologists realise. 1 Closing this gap between patients' experiences and ophthalmologists' perceptions remains an elusive but worthwhile goal; in failing to do so we risk doing less than our best for patients.
'Success' in glaucoma has always been a moving target. It has evolved from the hope that an intraocular pressure (IOP) of 21 mmHg or less would prevent visual loss to encompass the results of a complex battery of hospital-administered tests including assessment of IOP, visual field stability, optic nerve and nerve fibre layer status.
Conspicuous by their absence are attempts to evaluate patients' ability to perform visually demanding tasks, to understand patients' satisfaction with their vision and to tackle patients' fears. The aim of this review is to remind ophthalmologists that it is these factors, and how they impact on quality of life (QOL), that patients consider most important. Redefining success as judged by these terms may be just what the patient ordered.
What is 'Quality of Life'?
Put simply, QOL is determined by an individual's own assessment of their physical, psychological and social wellbeing. The right to drive, the freedom to live independently and enjoy life all contribute to a 'good' QOL and each of these have a sight-dependent component.
It is well recognized that patients with similar disease states, including those suffering glaucomatous visual loss, are likely to rate its impact on their QOL quite differently. Perceived QOL differs between individuals, with variability based on cultural beliefs, social circumstances and personal expectations. It also varies within individuals overtime, based on life experiences and changing personal expectations. However, even with this variable personal resilience, research studies with sufficiently large sample sizes have provided useful information about the QOL impact of glaucoma.
ASSESSMENT OF QOL IN GLAUCOMA
Although researchers have a choice of techniques with which to measure QOL in glaucoma this still remains a relatively new endeavour. Only in the last decade have systematic efforts been made to understand the effect of glaucoma on patients' lives.
This young science incorporates self-reported visual ability by questionnaire, directly observed performance-based evidence and utility analyses in its forms of assessment.
QUESTIONNAIRES
Historically, health-related QOL research has been carried out using interview-administered or self-reported questionnaires to present a subjective, patient-based assessment of the impact of a disease and its treatment on their well-being. In vision research, questionnaires are used to assess patients' perceived visual functional abilities with responses often correlated to objective measures such as visual acuity and visual field to confirm a causal link and thereby 'validity'. Such results are often then used to infer that patients with reduced visual abilities have a poorer vision-related QOL.
Health questionnaires can be broadly divided into those assessing general health, those which are system specific in their questioning and those which are disease specific.
Each of these types has been used to assess QOL in patients with glaucoma.
General Health-related QOL Questionnaires
These were first developed to provide a patient-derived measure of the overall impact of sickness or surgery 2 and have since been used to assess the effects of ophthalmic interventions and visual loss on patients' QOL. Part of the value of providing a generic overview of health is that it allows for comparison of data across various disease states.
The Medical Outcomes Study Short-Form Health Survey (SF-36) measures patients' perceptions in 8 areas-general health, physical function, role limitations due to physical and mental disability, social function, vitality, mental health and bodily pain. 3 Studies using the SF-36 in patients with glaucoma have found weak or absent correlations with binocular visual field loss 4, 5 and a mixed ability to discriminate between patients with and without glaucoma.
5-7
The Collaborative Initial Glaucoma Treatment Study (CIGTS) is one of the largest randomized controlled clinical trials to have collected longitudinal data on QOL in newly diagnosed glaucoma patients. Their QOL assessment used six questionnaires to assess general health and disease-specific aspects of impairment, functional status and health perceptions. One questionnaire, the Sickness Impact Profile (SIP)-a modified general health QOL questionnaire-showed no association between reduced functional health status and newly diagnosed glaucoma. 7 With such weak associations, general health questionnaires used in isolation play only a very limited role in the assessment of the QOL impact of glaucoma.
Vision-specific QOL Questionnaires
These were developed in the early 1990s with the primary goal of assessing the effect of cataract on patients' perceived visual ability. 8 They assess ocular symptoms and specific difficulties with vision-dependent tasks. Questions investigating a similar theme are often grouped into 'subscales' to allow for subanalysis. Examples of such subscales include ocular pain, distance vision, driving and role limitations and reflect the origins of these questionnaires in the investigation of visual impact of cataract. Vision-specific questionnaires are more discerning for ocular disease but do not allow for comparison with differing non-ocular disease states.
The Activities of Daily Vision Scale (ADVS) was the first vision specific QOL questionnaire. 9 It was designed to assess the visual ability of cataract patients and consists of 22 questions grouped into 5 subscales-near vision, distance vision, glare disability, daytime driving and night driving. Patients rate the difficulty of each visual task on a five-point scale ranging from 'no difficulty at all' to 'stopped doing because of vision'. Studies have suggested that only the near vision and night driving subscales are truly statistically independent; the other 3 subscales show intercorrelations. All subscales, however, are significantly associated with clinical measures of visual function. 10 When applied to glaucoma, the ADVS was able to reliably differentiate glaucoma patients from normal controls, and poorer overall ADVS scores were shown to correlate well with the degree of field loss.
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The Visual Function Index was also developed to assess functional impairment in patients with cataract. Its questions were established by expert consensus to encompass a broad spectrum of vision-dependent activities including cooking, reading newsprint, seeing stairs and night driving. As with the ADVS it requires the patient to rate the difficulty of each task. 12 The outcome, in the form of a single visual function score, was only moderately correlated in cataract patients with visual acuity in the better eye but was strongly correlated with self-reported overall visual trouble and overall satisfaction with vision. When used in the assessment of glaucoma the difference between the VF-14 scores of glaucoma patients and normal controls did not reach statistical significance. 4 However, VF-14 scores did correlate with the extent of visual field loss, albeit to a lesser degree than that observed using the ADVS questionnaire.
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The Visual Activities Questionnaire (VAQ) was developed to assess difficulty with everyday visual tasks experienced by elderly patients. It consists of 33 questions grouped into 10 subscales encompassing visual abilities that are recognized to decline with age. 13 As it has a subscale specifically assessing peripheral vision it was selected for inclusion in the QOL assessments of the CIGTS which found overall VAQ scores to correlate with both visual acuity and visual field. 7 The peripheral vision subscale not only correlated highly with the presence of visual field impairment but also showed correlation with the degree of severity of visual field loss in the worse eye. 7 The Impact of Vision Impairment (IVI) questionnaire measures the impact of impaired vision on common daily experiences. It asks 32 questions, covering a broad range of practical and psychosocial activities within five subscales.
14 Used to assess glaucoma no correlation was demonstrated between visual field loss and the overall IVI score, although a correlation was found to responses in the mobility subscale. Notably, a quarter of glaucoma patients with relatively minor binocular field loss reported a moderate to severe mobility restriction 15 in keeping with previous observations of impaired mobility performance in glaucoma. 16 The National Eye Institute-Visual Function Questionnaire (NEI-VFQ) was developed with the help of patient focus groups to measure the effects of a variety of ocular conditions on daily functioning and QOL. It was originally designed as a 51-point questionnaire and later redeveloped for convenience using 25 of the original questions (NEI-VFQ25). 17 Both formats have been validated and widely used to assess ocular disease and, by comparison, used to authenticate the results of other questionnaires. When used to assess glaucoma, the severity of visual field loss correlated with the overall NEI-VFQ25 score and the peripheral vision and vision-specific dependency subscales of the original NEI-VFQ. 4, 18 Furthermore, the NEI-VFQ scores of glaucoma patients were lower across most subscales, including driving and vision-specific role difficulties, poorer scores correlating with more severe visual field defects of the better eye.
Glaucoma Specific QOL Questionnaires
These were developed in response to the relative weaknesses of vision-specific questionnaires. By incorporating questions specific to the visual disabilities experienced by glaucoma patients, investigators hoped to find an alternative method of determining disease severity. Most questions focus on straightforward visual ability, specific task performance and the impact of reduced visual ability on patients. There are currently five glaucoma specific questionnaires in the literature.
The Glaucoma Symptom Scale (GSS) scores ten symptoms commonly experienced by glaucoma patients on a five-point rating scale (Table 1) . Questions are divided into those assessing non-visual symptoms, including stinging and foreign-body sensation, and those assessing visual symptoms which include difficulty seeing in daylight and blurry vision; it does not assess specific task performance. The GSS is able to effectively discriminate between glaucoma patients and normal controls 20 but another study found no association between Esterman visual field scores and those of the GSS. 15 The GSS may therefore have a niche role in measuring the symptoms of medical and surgical treatments of glaucoma, rather than providing a rounded measure of QOL.
The Viswanathan Questionnaire, as named by Iester et al, 21 also consists of ten questions but asks subjects to make a binary 'yes' or 'no' response (Table 2) . 22 It includes questions about bumping into things, finding dropped objects and tripping/difficulty with stairs. This questionnaire evolved from Mills and Drance's earlier questionnaire assessing disability in patients with severe glaucoma. 23 Responses correlate well with visual field mean deviation and pattern standard deviation 21 and also with Esterman visual field score, 22 suggesting that this questionnaire effectively targets activities specific to glaucoma. Of note, this questionnaire has also demonstrated that even patients with only mild to moderate glaucomatous visual field loss have subjective perceived visual disability. 22 The Glaucoma Quality of Life (GQL-15) questionnaire asks 15 rating-scored questions to assess the degree of functional disability caused by glaucoma. The questions used were the 15 most significant predictors of visual field loss derived from an original 62 point questionnaire. 24 They include six questions relating to actions demanding functional peripheral vision, six relating to dark adaptation and glare, two relating to central and near vision and one relating to outdoor mobility ( Table 3) . None of the original questions relating to personal care or household tasks qualified for inclusion in the final GQL-15. A significant correlation exists between overall GQL-15 scores and a number of psychophysical tests including contrast sensitivity, glare disability, dark adaptation, stereopsis and Esterman visual field score. 24 The same study also found significantly greater perceived visual disability amongst glaucoma patients with mild visual field loss (defined as unilateral visual field loss of less than a hemifield) compared with control subjects, suggesting that early glaucomatous loss is readily discernable to patients. This extends upon the findings of Viswanathan and colleagues and further challenges the belief that glaucoma is an asymptomatic condition in its early stages. Are you troubled by glare or dazzled on sunny days or in bright lighting?
Do you have particular difficulty seeing after moving from a light to a dark room? 24 
APPENDIX

The Claucoma Quality of Life-15 questionnaire: List of daily activities with the strongest relationship with visual field loss in glaucoma
Patient instruction: Please, circle the correct answer on the scale ranging from 1 to 5 where [1] stands for no difficulty, [2] for a little bit of difficulty, [3] for some difficulty, [4] for quite a lot of difficulty, and [5] The Symptom Impact Glaucoma (SIG) and Glaucoma Health Perceptions Index (GHPI) are glaucoma specific questionnaires developed by the CIGTS group with the aim of providing a more complete understanding of the overall impact of glaucoma. 7 The SIG consists of 43 questions, including psychological and systemic inquiries, derived from discussions with patient focus groups and ophthalmologists. Patients were asked whether they had experienced a symptom and, if so, to what degree they felt it was attributable to glaucoma or its treatment. The CIGTS group also developed the six questions GHPI which assessed the impact of glaucoma on patients' emotional, physical, social and cognitive well-being and assessed the stress caused by having glaucoma and the level of concern felt about blindness. The questionnaires were administered to newly diagnosed glaucoma patients with varying disease severity. Correlations with visual field test scores were weak for both questionnaires but showed some improvement when compared with simulated binocular visual field test scores.
Limitations of Using Questionnaires to Measure QOL
Visual function questionnaires have been developed to measure patients' perceptions of their abilities to perform the activities of daily living. However, they are a highly subjective form of self-evaluation and draw heavily upon a patient's own perception, expectations and belief system. As such their usefulness will perhaps always be limited. A superior method of assessing the impact of glaucoma on our patients' visual abilities may be the direct observation of how well they perform visually demanding tasks.
PERFORMANCE-BASED ASSESSMENT OF VISUAL FUNCTION IN GLAUCOMA
Performance-based testing offers several distinct advantages over self-reported evaluation of visual ability. Self-reports are based on patients' understanding of what the presented task might involve, their assessment of the task's relative difficulty and their own perceptions of their ability to perform that task. Performance-based testing removes this subjectivity and simply involves observing a patient's actual ability to perform a given task. Performance-based testing is not new to medicine; it is familiar territory in the diagnosis and monitoring of stroke, 25 other neurological conditions [26] [27] [28] and is used to assess other problems encountered by the elderly. 29, 30 It has also been used in ophthalmology to assess the effects of the ageing process on visual abilities in the elderly 31, 32 and in studies assessing the functional abilities of low vision patients. [33] [34] [35] [36] Studies have also looked more directly at the impact of glaucoma on mobility 16 and the ability to drive 37, 38 but none have fully assessed a patient's ability to carry out the activities of daily living. A recent addition to ophthalmological performance-based testing is the Assessment of Function Related to Vision (AFREV) test which aims to evaluate the effect of visual impairment from any cause on patients' functional ability. 39 Although the test battery is not glaucoma specific, it has been used on glaucoma patients and has shown strong correlations between overall scores and Esterman visual field scores. However, many of the items on the AFREV are functional tests of central vision and as this area is left intact until relatively late in glaucoma the use of performance-based tests concentrating on central visual abilities may not fully describe the impairments of glaucoma patients with early disease. The challenge still remains to develop a performance-based test specific to the needs of glaucoma patients.
UTILITY MEASURES
Another common criticism of the use of questionnaires to assess QOL is that although they provide a measure of an individual's general health status they fall short of describing true quality of life. 40 Utility theory aims to overcome the composite approach of questionnaires, instead using preference-based choices to provide a single, patient-derived, numerical value representative of quality of life. In doing so it reveals patients' perceptions of QOL related to a disease state. This technique has also been applied to medicine as a method to ascertain the costeffectiveness of medical interventions.
Utility measures are rated on a scale of 0.0 to 1.0, zero representing death and 1.0 representing perfect health. 41 A strength of this design is that it allows for effective comparison between various health states in a way not permitted by diseasespecific measures of quality of life. An example of this is that severe angina and bilateral reduced visual acuity of 6/60 have both been associated with a utility value of 0.50 suggesting that these disparate conditions have a comparable impact on quality of life.
Utility values can also be obtained from third parties, often with interesting results. In the case of age-related macular degeneration it is known that the general public, non-ophthalmic clinicians and ophthalmologists all significantly underestimate the QOL impact of this condition when compared with the patients who suffer from the disease. 42, 43 Several methods of assessing utility values exist. The two most commonly used measures are the time trade-off method and the standard gamble method.
Time trade-off (TTO) utility values are determined by asking patients how many years they expect to live and how many of those remaining years of life they would be willing to trade in return for perfect vision. The proportion of their future lifeexpectancy traded is then subtracted from 1.0 to arrive at a final value.
The Standard Gamble (SG) method presents patients with an imaginary treatment that has two possible outcomes: either perfect health (or in the case of ophthalmic disease, perfect sight in both eyes) with no side-effects for the remainder of their life in cases where the treatment works, or immediate death (gamble 1) or blindness (gamble 2) when the treatment does not work. Patients are then asked what percentage chance of death or blindness they would be prepared to risk before refusing the treatment offered. This percentage is then subtracted from 1.0 to obtain the utility value.
Utility values have been used to assess glaucoma patients. A study of 191 glaucoma patients and 46 glaucoma suspects found that only 22% of glaucoma and 11% of glaucoma suspect patients were willing to trade any life expectancy for perfect vision, giving modest average TTO utility values of 0.93 and 0.98 respectively. 5 These utility values showed poor correlation with Esterman visual fields. By comparison, twelve blind patients from the same study had an average TTO utility value of 0.67, meaning they were willing to trade a third of their remaining life expectancy for a permanent return to perfect vision. A study of 213 Chinese Singaporean glaucoma patients found that most were not willing to trade life expectancy or risk blindness for a glaucoma-free life; their mean TTO utility value was 0.88 and SG for death and blindness 0.94 and 0.95 respectively. 44 By contrast, a study of 105 Indian glaucoma patients found an average TTO utility value of 0.64 unrelated to the extent of visual field loss. 45 The authors suggest the marked difference in their utility value may reflect the severity of glaucoma in their patients and the differing impact of chronic disease and visual impairment in developing countries. 45 
CONCLUSION
Much work has been done and much more is needed to understand the impact of glaucoma on individuals and their ability to perform the activities of daily living. Only in achieving this can we hope to understand our patients, comprehend what it is they want from us and at what personal cost, and begin to calculate the true worth of our treatments to patients and society.
